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Increased immunization coverage addresses the equity gap in Nepal
Ashish KC,2 Viktoria Nelin,® Hendrikus Raaijmakers,* Hyung Joon Kim,* Chahana Singh? & Mats Malqgvist®

Objective To compare immunization coverage and equity distribution of coverage between 2001 and 2014 in Nepal.

Methods We used data from the Demographic and Health Surveys carried out in 2001, 2006 and 2011 together with data from the 2014
Multiple Indicator Cluster Survey. We calculated the proportion, in mean percentage, of children who had received bacille Calmette—Guérin
(BCG) vaccine, three doses of polio vaccine, three doses of diphtheria—pertussis—tetanus (DPT) vaccine and measles vaccine. To measure
inequities between wealth quintiles, we calculated the slope index of inequality (SII) and relative index of inequality (RIl) for all surveys.
Findings From 2001 to 2014, the proportion of children who received all vaccines at the age of 12 months increased from 68.8% (95%
confidenceinterval, Cl: 67.5-70.1) to 82.4% (95% Cl: 80.7-84.0). While coverage of BCG, DPT and measles immunization statistically increased
during the study period, the proportion of children who received the third dose of polio vaccine decreased from 93.3% (95% Cl: 92.7-93.9)
1088.1% (95% Cl: 86.8—-89.3). The poorest wealth quintile showed the greatest improvement in immunization coverage, from 58% to 77.9%,
while the wealthiest quintile only improved from 84.8% to 86.0%. The SlI for children who received all vaccines improved from 0.070 (95%
Cl:0.061-0.078) to 0.026 (95% Cl: 0.013—0.039) and RIl improved from 1.13 to 1.03.

Conclusion The improvement in immunization coverage between 2001 and 2014 in Nepal can mainly be attributed to the interventions
targeting the disadvantaged populations.

Abstracts in G5 F13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Immunization is a proven, cost-effective intervention to reduce
morbidity and mortality from vaccine-preventable diseases.’
Each year immunization averts 2.5 million deaths in children
younger than 5 years.” Globally in 2011, 103 million (83% of
total) children received all three doses of diphtheria—pertussis—
tetanus (DPT3) vaccine, but an estimated 22 million children
did not complete such vaccination.” Gaps in immunization
coverage exist between and within countries, and in some
places, the gap is increasing. For example, the average DPT3
coverage in low-income countries was 15 percentage points
lower than that of high-income countries in 2011."*

To reach universal immunization coverage and to increase
equity, countries need to focus on targeted interventions that
reach the most disadvantaged populations, rather than only
focusing on increasing coverage at the national level.* For ex-
ample, countries with the most rapid increase in overall cover-
age of measles vaccination also show the greatest improvement
in coverage of the population in the poorest wealth quintile.®

One intervention to reach disadvantaged populations is
by targeted communication, which aims to create a demand
for immunization in a population. Communication through
community mobilization, where influential local leaders
support vaccination, could have a positive influence on the
community’s trust and willingness to vaccinate their children.”
Which communication intervention to use in hard-to-reach
populations to improve immunization coverage has to be based
on which vaccination barriers these populations are facing.

To increase immunization coverage in Nepal, the gov-
ernment has invested in efforts and resources to improve the
service delivery system of the national immunization pro-
gramme.® During the last two decades, national health policies
and a health sector strategy have been implemented to improve

coverage and the health and survival of children.””"! One of the
main strategic pillars of the National communication strategy
on maternal, newborn, child health 2011-2016, is community
mobilization of unvaccinated and under-vaccinated commu-
nities to increase coverage.'? Furthermore, to increase access
to vaccination in geographic areas with low coverage, the
government has identified bottlenecks in supply of services
and has mobilized local resources to intensify outreach clinics
and mobile clinics.”™"

The Nepalese National Immunization Programme, cre-
ated in 1979, aims to vaccinate all children in the country.
The programme is guided by a comprehensive multi-year plan
for 2017-2022."° According to this plan, the public sector is
the primary provider of immunization services, although the
private sector is increasingly providing such services. The gov-
ernment provides all vaccine included in the programme free-
of-charge. In 1989, the programme provided immunization
services for six vaccine-preventable diseases, which were oral
polio vaccine, DPT vaccine, tetanus toxoid, bacille Calmette-
Guérin (BCG) for tuberculosis and measles vaccine. Between
2000 and 2015, the programme introduced six new vaccines:
hepatitis B vaccine, Haemophilus influenza B vaccine, rubella
vaccine, Japanese encephalitis vaccine, injectable polio vaccine
and pneumococcal vaccine. In 2015, the programme provided
immunization for 11 vaccine-preventable diseases (Table 1).

Health facilities and outreach clinics are the main pro-
viders of immunization services in Nepal. Each district has
about 3-5 outreach clinics per village. In urban areas of the
district, government health facilities, municipal clinics, private
hospitals and private clinics deliver immunization services, in
coordination and collaboration with the district health offices.

The objective of this study was to investigate changes in
immunization coverage and equity gaps between 2001 and
2014, by using data from nationwide surveys.
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Table 1. National immunization programme, Nepal, 2015

Vaccine No. of doses Age at vaccination

BCG 1 At birth
Pentavalent® 3 6, 10 and 14 weeks
Oral polio® 3 6,10 and 14 weeks
Measles rubella 2 9and 15 months
Injectable polio® 1 14 weeks
Pneumococcal 3 6 and 10 weeks and 9 months
Japanese encephalitis 1 12 months
Tetanus toxoid 2 N/A®

BCG: bacille Calmette—-Guérin; N/A: not applicable.

? Includes diphtheria, pertussis, tetanus, hepatitis B and Haemophilus influenza type B vaccines.
® Children receives both oral and injectable polio vaccines.

¢ Administrated to pregnant women.

Methods
Survey data

We used national survey data from De-
mographic and Health Surveys (DHS)
for the years 2001,"” 2006'*and 2011"
and the 2014 Multiple Indicator Cluster
Survey (MICS).” Standardized sampling
techniques were used in the four surveys
to cover all areas of Nepal. The DHS and
MICS methods apply different sampling
frames, but all surveys are considered
to be nationally representative, and can
thus be considered comparable. Further
details about the surveys can be found
elsewhere.””””" The 2014 MICS is the
first nationally representative MICS
performed in Nepal. DHS data has been
accessed with permission from ORC
Macro and MICS has been accessed
and analysed with permission from the
United Nations Children’s Fund. From
the surveys, we included data on chil-
dren younger than 5 years.

Variables

For comparison reasons, we chose im-
munizations that were included in all
four surveys. The variables comprised
of: BCG vaccination at birth; three doses
of polio vaccine at 1, 2 and 3 months
of age; three doses of DPT vaccine at
1, 2 and 3 months of age; and measles
vaccine at 9 months of age. To calculate
fully immunized children, we created a
composite variable for children who had
received all of these vaccines at the age
of 12 months.

To measure inequity, driven by
socioeconomic determinants,’’ we
used the theoretical framework of the
Commission on Social Determinants
of Health. This framework emphasizes
people’s social position based on struc-
tural determinants as the main driver of
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inequity.”! To evaluate levels of inequity
in immunization coverage, we stratified
the immunization coverage data by so-
cioeconomic determinants, including
maternal education, area of residence,
sex of child and family wealth. We did
not include intermediary determinants,
such as migration and maternal em-
ployment status. We dichotomized the
determinants to detect differences be-
tween the most advantaged and the most
disadvantaged populations. Maternal
education was dichotomized as women
with no education and women with a
primary education or higher. Family
areas of residence were divided between
mountain areas and hill or terrain re-
gions; the most disadvantaged families
were those living in mountain areas. The
families’ wealth index was constructed
through principal component analysis
of scores based on families’ ownership
of durable assets, housing characteris-
tics and access to services. From these
indexes, we created wealth quintiles.
These quintiles were then ranked from
bottom to top, as poorest (first), poorer
(second), middle (third), richer (fourth)
and richest (fifth). To detect inequity
between wealth quintiles, dichotomi-
zation was done as follows: the poor
belonging to the poorest quintile, and
the non-poor belonging to the other four
quintiles. Even though the framework of
the Commission on Social Determinants
of Health considered ethnicity and caste
as structural determinants, we were not
able to include these variables in the
analyses, since they were not captured
in MICS.

Data analysis

For each vaccine we calculated the pro-
portion of children who had received
the recommended immunization for
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their age. For the composite variable,
we calculated the proportion of children
who had received all vaccination at the
age of 12 months.

We calculated the slope index of
inequality (SII) and the relative index of
inequality (RII), which are two regres-
sion-based measures, for immunization
coverage based on wealth quintiles. Both
indexes take into account the whole
socioeconomic distribution and remove
variability in the size of socioeconomic
groups as a source of variation in the
magnitude of inequalities in health. SII
is the absolute difference of immuniza-
tion coverage between the richest and
the poorest wealth quintile.”” RII is
the ratio of the immunization cover-
age estimate between wealth quintiles,
calculated on the basis of the systematic
association between coverage estimate
and the socioeconomic status for all
wealth quintiles.”” An RII value of 1
indicates equity, while any value larger
than 1 indicates inequity.

To analyse if there was an associa-
tion between any of the socioeconomic
determinants and immunization cover-
age, we used logistic regression models.
We used univariate logistic regression
to detect associations between cover-
age and socioeconomic variables, such
as wealth quintile, geographic location,
sex of child and maternal education.
For those variables where we detected
an association in the univariate logistic
regression model, we did a multivariate
logistic regression to adjust the effect
of each socioeconomic variable on
the immunization coverage. Results
are presented as adjusted odds ratios
(aORs). In this analysis, the sex of the
child is an effect modifier of immuni-
zation coverage. Therefore, we checked
whether sex of the child was associated
with immunization coverage and found
that no multicollinearity was detected
during the initial analyses testing for
effect modification.

We used SPSS version 20.0 (IBM,
Chicago, United States of America) for
the statistical analyses and a P-value of
0.05 was considered significant.

Results

After deleting survey responses for
children with no information on im-
munization, we included 6931 (2001
DHS survey), 5783 (2006 DHS survey),
5306 (2011 DHS survey) and 3085 (2014
MICS survey) children in the analyses.
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Overall, the surveys showed im-
provements in immunization coverage
between 2001 and 2014 (Table 2), with
significant increases in BCG, DPT and
measles immunizations. Coverage of
polio immunization did however show
a declining trend over the same period.
Also coverage of the second and third
dose of DPT vaccine decreased in the
latest survey in 2014 compared with
the survey in 2011. The proportion
of children being fully immunized at
12 months of age increased from an av-
erage of 68.8% (95% confidence interval,
CI: 67.5-70.1) in 2001 to an average of
88.0% (95% CI: 87.0-89.0) in 2011, only
to decline to an average of 82.4% (95%
CI: 80.7-84.0) in the most recent survey.
The decline seen in the fully immunized
coverage in 2014 can be attributed to
reductions in polio and DPT coverage.

The equity in immunization cover-
age between wealth quintiles also im-
proved over the study period (Table 3).
For children fully immunized at the age
of 12 months, the absolute difference in
coverage between the wealthiest quintile
and the poorest quintile significantly
decreased between 2001 and 2014, from
an SIT of 0.070 (95% CI: 0.061-0.078) to
an SII of 0.026 (95% CI: 0.013-0.039).
Improvements in equity were also seen
for coverage in BCG vaccination, from
a SII of 0.054 (95% CI: 0.047-0.061) to
anSII of 0.012 (95% CI: 0.005-0.019);
in DPT vaccination from 0.068 (95%
CI: 0.060-0.076) to 0.016 (95% CI:
0.005-0.026); and in measles vaccina-
tion from 0.054 (95% CI: 0.046-0.063)
to 0.019 (95% CI: 0.009-0.029). Like-
wise, the RII improved for these vaccines
(Table 3). The equity for polio vaccina-
tion coverage did not improve over the
study period. However, the SII and RII
were already low in 2001: 0.017 (95% CI:
0.012-0.022) and 1.02, respectively, and
were similar in 2014 (SII: 0.017; 95% CI:
0.008-0.027 and RII: 1.02). The decrease
in polio vaccination coverage during
the study period did not seem to affect
equity, since the decrease was similar in
all wealth quintiles.

For all wealth quintiles, the pro-
portion of children who had received
all doses of immunization at the age of
12 months increased during the study
period. However, the improvement in
coverage was much greater in the poor-
est quintiles (Fig. 1). For the poorest
quintile, coverages of BCG, DPT and
measles immunizations improved over
time (Table 4). Only coverage of com-
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plete polio immunization in the poorest
quintiles displays a different pattern
with only a minor increase between
2001 and 2006, and then a stagnant
situation. The decreased inequity by
wealth in immunization coverage was
maintained when adjusting for other
socioeconomic factors. In a multivari-
ate regression model, we detected a risk
reduction for the poorest children (1st
quintile) not being fully immunized
between 2001 and 2014. In 2001, the
poorest children were 1.5-fold less likely

Ashish KC et al.

not to be fully immunized (aOR: 1.56;
95% CI: 95% 1.37-1.79) compared to
children from the other quintiles. In
2014, the likelihood of not being fully
immunized was not significant (aOR:
1.17; 95% CI: 0.93-1.46; Table 5). The
analysis also revealed a similar trend
for mother’s education level. Children of
non-educated mothers were four times
more likely not to be fully immunized
in 2001 (aOR: 4.13;95% CI: 3.52-4.85),
which was reduced to 1.5-fold in 2014
(aOR: 1.53;95% CI: 1.20-1.96; Table 5).

Table 3. Inequalities in immunization coverage by wealth quintiles, Nepal 2001 and 2014

Vaccination, 2001 2014

by.we'alth Coverage,  SII(95% () RIl Coverage,  SII(95% Cl) RIl
quintiles (%) %)

Fully

immunized?®

Richest 84.8 0.070 113 86.0 0.026 1.03
Fourth 76.6 (0.061-0.078) 856 (0.013-0.039)
Middle 66.4 83.0

Second 65.9 83.6

Poorest 586 779

BCG

Richest 922 0.054 1.08 944 0.012 1.02
Fourth 872 (0.047-0.061) 955 (0.005-0.019)
Middle 826 952

Second 793 94.4

Poorest 739 91.2

Three doses

of oral polio

Richest 97.5 0.017 1.02 92.8 0.017 1.02
Fourth 936 (0.012-0.022) 912 (0.008-0.027)
Middle 943 87.7

Second 922 87.7

Poorest 89.6 85.6

Three doses

of DPT

Richest 884 0.068 .11 89.3 0.016 1.02
Fourth 788 (0.060-0.076) 86.7 (0.005-0.026)
Middle 68.7 83.0

Second 68.7 845

Poorest 62.8 82.0

Measles

Richest 739 0.054 1.09 93.2 0.019 1.02
Fourth 67.0 (0.046-0.063) 91.1 (0.009-0.029)

Middle 593 90.9

Second 60.0 89.4

Poorest 543 859

BCG: bacille Calmette—Guérin; Cl: confidence interval; DPT; diphtheria—pertussis—tetanus; Rll: relative index

of inequality; SlI: slope index of inequality.

2 Children who had received BCG vaccine, three doses of diphtheria—tetanus—pertussis vaccine, three doses
of polio vaccine and measles vaccines were categorized as fully immunized.

Notes: SIl is the absolute difference of immunization coverage between the richest and the poorest wealth

quintile.”” RIl is the ratio of the immunization coverage estimate between wealth quintiles, calculated on the

basis of the systematic association between coverage estimate and the socioeconomic status for all wealth

quintiles.
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Fig. 1. Children fully immunized at 12 months of age, by wealth quintiles, Nepal, 2001

and 2014
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Notes: Fully immunized children is a composite variable for children who had received all the scheduled
vaccines (bacille Calmette—Guérin, three doses of polio at 1, 2 and 3 months of age, three doses of
pentavalent at 1, 2 and 3 months of age and measles at 9 months). The first wealth quintile represents
the poorest and the fifth quintile the wealthiest.

Table 5. Likelihood of children aged 12 months not being fully immunized, Nepal,

2001-2014

Variable a0R (95% Cl)
2001 2006 2011 2014

Wealth
Nonpoor? Ref. Ref. Ref. Ref.
Poor® 156 (137-1.79) 2.05(1.71-246) 1.70(1.44-2.22) 1.17(0.93-1.46)
Education
Literate Ref. Ref. Ref. Ref.
Illiterate 413 (3.52-4.85) 3.12(260-3.75)  3.20(2.57-4.00)  1.53(1.20-1.96)
Residence
Hill or terrain Ref. Ref. Ref. Ref.
Mountain 1.03(0.82-1.30) 155(1.20-2.01)  0.75(0.57-0.98) 1.47 (1.14-1.90)
Urban Ref. Ref. Ref. Ref.
Rural 1.13(0.85-1.51)  0.63(048-0.82) 0.89(0.68-1.17) 1.41(0.96-2.08)
Sex
Boys Ref. Ref. Ref. Ref.
Girls 1.01(0.87-1.12)  1.02(0.99-1.26)  1.12(0.89-1.27) 1.07 (0.92-1.23)

aOR: adjusted odds ratio; Cl: confidence interval; Ref.: reference group.
¢ Including children in the 2nd to 5th wealth quintiles.
® Including children in the first wealth quintile.

Notes: We adjusted the multivariate logistic regression for sex of child. Children who had received bacille
Calmette—Guérin vaccine, three doses of diphtheria—tetanus—pertussis vaccine, three doses of polio
vaccine and measles vaccines were categorized as fully immunized.
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tion services, compared to other factors
such as gender or rural/urban location.”
Furthermore, social distance, that is the
distance a person is from health care in
terms of acceptability and affordability,
was discussed as the main determinant
of immunization access as compared to
geographical distance.” Our study con-
firms that geographical location, or the
urban/rural divide, does not contribute
to differences in immunization cover-
age. Another study from Pakistan found
similar inequities when examining the
uptake of measles vaccination.” Chil-
dren who lived further than 5 km away
from vaccination facilities, had poor
roofing, parents with a poorly paid job
or mothers who were uneducated, were
less likely to be vaccinated in both urban
and rural areas.” Finally, a systematic
review of studies done in India found
an association between immunization
coverage and the sex of the child, birth
order, residence, household wealth,
parental education and access to health-
care services.” In our study, the sex of
the child did not significantly influence
coverage. Girls were only slightly less
likely to be fully immunized at the age
of 12 months compared to boys, a dif-
ference that did not show significance
at any time point after adjustment for
other socioeconomic determinants.
This study has several limitations.
First, we used data from two different
surveys with different survey methods,
which could limit the comparison be-
tween time periods. For example, DHS
and MICS define and calculate wealth
index differently. Second, the absence
of ethnicity data in MICS meant that
we could not study ethnicity as a social
determinant of inequity for immuniza-
tion coverage. Third, the MICS sample
size was smaller than in three previous
DHS. Fourth, to calculate SII and RII,
the methods require a somewhat even
distribution of inequity in the groups
compared, otherwise differences in the
poorest or richest quintiles compared
to the overall population can be hid-
den and the results misleading.”” For
our data, there was a large inequity
between poorest and richest quintiles,
which masked the magnitude of those
inequities when calculating the SII.
However, using a logistic regression
model, we were able to detect these in-
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equities. Fifth, respondent bias can never
be ruled out. Respondents might have
a willingness to please, which would
result in overreporting of immunization
coverage. However, this bias can be con-
sidered systematic and would not affect
the improvement of equity in relation to
coverage. Despite these limitations, the
survey data allow for comparisons over
time, especially since the definition of
dependent variables, if the child received
a certain vaccine or not, is easy to define,
measure and compare.

Research

Equity distribution of immunization coverage in Nepal

This study from Nepal demon-
strates how directed interventions for
the most disadvantaged people can be
an important strategy to reach univer-
sal immunization coverage and also to
help reach Target 3.8 of the sustainable
development goals.” Part of this target
states that all people should have the
right to vaccination, which is also one
of the aims of the Human Right to
Health Movement.”>” Even though the
increase in overall immunization cover-
age addressed the equity gap, inequities

still exist in Nepal. However, the trend
in the past 15 years is promising and
indicates the possibility that Nepal will
be able to achieve universal immuniza-
tion coverage. M

Funding:
The United Nations Children’s Fund,
Nepal, funded the study.

Competing interests: None declared.

M\mga\)ﬂ\spdwawlwbw}@b
193.3 (o JULYI I3 oalas de \,a.uu;dum\am;
/88.141(93.9-92.7:/95 u)\wé&w)\w)
& ebls .(89.3 — 86.8 :7.95 laluie iy Lo )] duy)
M@Aﬂ\wé‘;ﬁs&;sﬁww&ﬂwww
Ll LK) i) ) cond o (77,9 ) 758
o\)u\r&)wﬂjﬁgﬁ&j 12&2.9/86 0&\/84 SU.A
’t\.fw)\ is) 0.070 o olanbadl 1585 e JLabW
i )l 4n) 0.026 1) (0.078 = 0.067 :7.95 a,ldie
ol 25t 5 (0.039 — 0,013 1795 b jlhze &l
1,03 11,13 e sl slull o)

oo 3 G el Adas (3 el sl Sy gl
@&J\ouwmwg\uww&lzm%2001
g ol

s
Jls Sl §3 pomdll pellas 3l ) Adascd)
Gasl Sl 3 SLai¥l w5575 sl e &5,Le 2 4
JLdngoM,zomdaL;uuqu\‘;

doeall ijl\ o o )l UL Ledseal 43 Ll
201715¢20065¢20071 &l g § o A 4318 50yl
L3 Lol 5 5l Bodate 435 siall M\J»M\ubu\
S Oloas Ld\}iUdJJ\JWWm}J\M\uM
SO cd&lﬂ‘}ﬂ&l.« Ldu.aubf SO (BCQG) u\j\.c
U o sl &,-QJJ‘ bl LAl AW e oo
(SID) PINY <=..LG BRCSVILG VY luow Ll c&.&&mﬂ MQ—\
& @,A-(anju\ Ao el 35005
\,@Mnﬁp‘gulﬂul\,ﬂ:umwm%ww)‘éu!
CL:WJW)/ﬁs.suﬁzoML;gzomwuﬂoﬂ\g
éﬁ@j@)'/.szﬁgl(mw—67.5:'/.95 P{RT
) ddans dens o)l |cw (84,0 — 80.7 1795 La ks
el Jbdls Ly «(BCG) 0l wldls wlasl

Résumé

Une meilleure couverture vaccinale pour combler le fossé en matiére d'équité au Népal

Objectif Comparer la couverture vaccinale et la répartition équitable
de la couverture entre 2001 et 2014 au Népal.

Méthodes Nous avons utilisé des données provenant d'enquétes
démographiques et sanitaires réalisées en 2001, 2006 et 2011, ainsi que
des données tirées d'une enquéte par grappes a indicateurs multiples
menée en 2014. Nous avons calculé la proportion, en pourcentage
moyen, denfants ayant requ le vaccin bilié de Calmette et Guérin (BCG),
les trois doses du vaccin antipoliomyélitique, les trois doses du vaccin
contre la diphtérie, la coqueluche et le tétanos (DCT) et le vaccin contre
la rougeole. Afin de mesurer les inégalités entre les différents quintiles de
richesse, nous avons calculé l'indice de pente d'inégalité (SlI) et Iindice
relatif d'inégalité (RIl) dans le cadre de toutes les enquétes.

Résultats De 2001 a 2014, la proportion denfants ayant recu tous les
vaccins a l'age de 12 mois est passée de 68,8% (intervalle de confiance,

IC,a95%:67,5-70,1) a 82,4% (ICa 95%: 80,7-84,0). Sila couverture des
vaccins BCG, DCT et contre la rougeole a statistiquement augmenté
au cours de la période étudiée, la proportion denfants ayant recu la
troisieme dose du vaccin antipoliomyélitique a diminué de 93,3% (IC
a95%: 92,7-93,9) a 88,1% (IC a 95%: 86,8—89,3). L'amélioration la plus
importante en matiere de couverture vaccinale a été observée au sein du
quintile derichesse le plus bas (de 58% a 77,9%), le quintile le plus riche
connaissant seulement une amélioration de 84,8% a 86,0%. Dans le cas
desenfants ayant recu tous les vaccins, le Sll est passé de 0,070 (ICa 95%:
0,061-0,078) a 0,026 (ICa 95%: 0,013-0,039) etle Rll de 1,13 4 1,03.
Conclusion ['amélioration de la couverture vaccinale entre 2001 et 2014
au Népal résulte essentiellement des interventions ciblant les
populations défavorisées
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Pesiome

CHMKeHMe YPOBHA HepaBeHCTBa 3a CYET NOBbILLEHMA YPOBHA OXBaTa MMMYyHu3auumein B Henane

Llenb poBecTn cpaBHeHMe ypOBHA OxBaTa MMMYyHM3aunen 1
PAaBHOMEPHOCTN pacrpeaeneHna oxaata B nepuog mMexay 2001 n
2014 ropamu B Henane.

MeTogbl ABTOPbLI MCMOMBL30BaNM flaHHble aemorpaduyeckmx
MccnefoBaHnii B 0611acTy 34paBoOOXpaHeHs, MposeaeHHbIX 8 2001,
2006 1 2011 ropax, BMecTe C laHHbIMI KacTepHOro 0bcnefoBaHna
2014 rofia CoO MHOMECTBEHHbBIMM MOKa3aTenAamm. ABTOPbI paccuuTani
NPOMNOPLUMI0 B CPeAHEM MPOLIEHTHOM 3HaUYeHUW AeTei, KOTOPbIM
6bina BBeAEHa BakUMHa NpoTvB Tybepkynesa (bauvnna KanbmetTa-
fepeHa (BLIXK)), Tpm 403bl BaKUMHbBI MPOTUB NOAMOMUENITa, TPK
[103bl BaKUMHbBI MPOTUB AndTepun, Kokmowa, ctonbHsaka (AKAC) n
BaKLMHa MPOTUB KopW. YT00bI 13MepWTb YPOBEHb HEPABEHCTBA
MEX[1y KBUHTUMAMY AOXOA, ANs BCeX 00CNeA0BaHWI Obin paccumTaH
MHOEKC HaKnoHa HepaseHCTRa (slope index of inequality, SII) n
OTHOCUTENbBHbIN MHAEKC HepaBeHCTBa (relative index of inequality, RIl).
Pesynbrathl C 2001 no 2014 roa gona geten, NOnyuMBLIMX BCe
BakLVMHbI B BO3pacTe 12 Mecales, ysennumnnach ¢ 68,8% (95%-1

oBepuUTeNbHLIN MHTepBan, N: 67,5-70,1) go 82,4% (95%-n AW
80,7-84,0). B 10 Bpema kak oxsaT bLK, AKAC 1 nmmyHmsaumnen
NPOTNB KOPW CTaTUCTUYECKN YBEAVYMAICA B TeUeHne nepuoaa
MNCCNefoBaHVA, ONA AeTel, NONyUMBLUMX TPETbIO 03y BaKUMHbI
NPOTVB NOAMOMMENNTA, YMeHbLUMNACH € 93,3% (95%-11 [1/1:92,7-93,9)
10 88,1% (95%-n [N 86,8-89,3). B beaHeiiliem KBUHTMNE AOXOAA
MpOV30LLNO Havborbluee yBenMyeHre oxeata MMMyHM3aLmen — ¢
58 0o 77,9%, B TO Bpems Kak B Hanbonee 60ratom KBUHTWIE OXBAT
YBENNUNUICA TONbBKO € 84,8 10 86,0%. [1nA fieTen, KoTopble Nonyunnm
BCe BaKLMHbI, nHaekc Sl namennncsa ¢ 0,070 (95%-i [J1:0,061-0,078)
1o 0,026 (95%- AW: 0,013-0,039), a uHaekc Rl mamennncs ¢ 1,13
no 1,03.

BbiBog YBennueHve oxeata MMMyHM3aUven B neprog mexay 2001
n 2014 rogamn B Henane B nepByto ovepeab MOXHO CBA3aTh C
MepOonpUATUAMA, OPUEHTUPOBAHHBIMI Ha ManoobecrneyeHHble
rpynnbl HACENEHNA.

Resumen

El aumento de la cobertura de inmunizacion aborda la brecha de equidad en Nepal

Objetivo Comparar la cobertura de inmunizacion y la distribucion de
la equidad de cobertura entre 2001y 2014 en Nepal.

Métodos Se utilizaron datos de las Encuestas de Demografia y Salud
realizadas en 2001, 2006 y 2011, junto con datos de la Encuesta
de Conglomerados de Indicadores Multiples de 2014. Se calcul6 la
proporcién (en porcentaje medio) de nifios que habian recibido la
vacuna del bacilo de Calmette-Guérin (BCG), tres dosis de la vacuna
antipoliomielitica, tres dosis de la vacuna contra la difteria, la tos ferina
y el tétanos (DPT) y la vacuna contra el sarampién. Para medir la falta
de equidad entre los quintiles de riqueza, se calcularon el indice de
desigualdad de la pendiente (IDP) y el indice relativo de desigualdad
(IRD) en todas las encuestas.

Resultados De 2001 a 2014, el porcentaje de nifios que recibieron todas
las vacunas a la edad de 12 meses aumentd de un 68,8% (intervalo de

confianza, IC, del 95%: 67,5-70,1) a un 82,4% (IC del 95%: 80,7-84,0).
Estadisticamente, si bien la cobertura de inmunizacion contra BGC, DPT
y sarampion aumentd durante el periodo de estudio, el porcentaje de
nifios que recibieron la tercera dosis de la vacuna antipoliomielitica
descendié de un 93,3% (IC del 95%: 92,7-93,9) a un 88,1% (IC del
95%: 86,8-89,3). El quintil de riqueza mas pobre fue el que mostré la
mayor mejora en la cobertura de inmunizacion, de un 58% a un 77,9%,
mientras que el mas rico mejord Unicamente de un 84,8% a un 86,0%.
EI'IDP para los nifios que recibieron todas las vacunas aumento de un
0,070 (IC del 95%: 0,061-0,078) a un 0,026 (IC del 95%: 0,013-0,039) y
el IRD aumenté de un 1,13 aun 1,03.

Conclusién La mejora de la cobertura de inmunizacién entre 2001 y
2014 en Nepal puede atribuirse principalmente a las intervenciones
orientadas a los sectores demogréficos desfavorecidos.
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